This paper describes an automatic system which measures the eect of temperature variations on the response of ion-selective electrodes (hysteresis curves). The system is managed by a computer program which plots hysteresis curves following a pre-established temperature cycle, from setting and controlling the temperature of the water-bath, to acquiring the response potentials of up to five electrodes after temperature stabilization.
Introduction
The pH sensitive glass electrodes on the market have an internal reference solution with a fixed composition in order to place the concentration of the isopotential point in the middle of the operational range of measured values, thus minimizing the effects of the temperature variation on the electrode response [1, 2] . There has seemingly been little effort made to study the effect of the temperature on the response of other ion-selective electrodes in order to improve their performance. The early literature on ion-selective electrode cc.ntain: .n!y a few papers on the subject, published in the early 1970s [3] [4] [5] .
Work at the authors' laboratory on minimizing the effect of temperature on the response of ion-selective electrodes by adjusting the position of the isopotential point [6] , then showed that for a PVC membrane calcium sensitive electrode with internal reference solution, the concentration of the isopotential point could be adjusted by varying the solution's composition [7] .
The possibility of optimizing the construction procedure of all-solid-state ion-selective electrodes to bring the concentration of the isopotentiai point to the range of operational concentration values was also investigated, both for plastic [7] [8] [9] and crystalline [10] [11] [12] [6] . No systematic relations were found between these construction parameters of the electrodes and the coordinates of their isopotential points, so the optimization of the construction procedure of all-solid-state electrodes Correspondence to A. Madado. has to be trial-and-error [5, 6] [10] . Therefore, it was decided to assemble a system for automatic handling of experiments to determine the temperature hysteresis curves of ion-selective electrodes in isothermal cells (indicator and reference electrodes both immersed in the same cell, the temperature of which is varied) [13] . In favourable situations, these curves provide full information about the temperature behaviour ofthe electrodes, including the position of the isopotential point [14] . The assembly of the system, the software for its operation, and the results obtained when it was used to plot hysteresis curves for all-solid-state PVC membrane ammonium electrodes with nonactin as sensor, are described in this paper.
Description of the system
Assembly of the system The automatic system, shown in figure 1, Reference electrodes were Ag/AgC1 electrodes (double junction, Orion 90-02-00). These were used because they have low temperature hysteresis, large operational temperature ranges and short stabilization times 10, 16, 17] .
Results and discussion
Control of the water-bath temperature Figure 3 shows the temperature values stored during about 11 h of monitoring, when the water-bath control set was fixed, respectively to 25 and 45 C. figure 4 . Figure 4(a) shows the hysteresis curve and figure 4(b) 
